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Abstract. The growth in the amount of multimedia content available online 
supposes a challenge for search and recommender systems. This information in 
the form of visual elements is of great value to a variety of web mining tasks; 
however, the mining of these resources is a difficult task due to the complexity 
and variability of the images. In this paper, we propose applying a deep learning 
model to the problem of web categorization. In addition, we make use of a tech-
nique known as transfer or inductive learning to drastically reduce the computa-
tional cost of the training phase. Finally, we report experimental results on the 
effectiveness of the proposed method using different classification methods and 
features from various depths of the deep model. 
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1 Introduction 

During the last decades, the number of web pages available on the internet has grown 
exponentially. The proliferation of blog-hosting and free content management systems 
(CMS) such as WordPress, Blogger or Tumblr have contributed to this growth by mak-
ing it possible for users with no experience in managing digital systems to share a va-
riety of contents. The nature of these hosting services promotes the publishing of mul-
timedia contents, especially images and videos. However, this democratization of the 
internet has originated new and challenging problems. Specifically, it has become in-
creasingly difficult for users to find the content that they demand while avoiding related 
but undesired results. In addition, the availability of abundant multimedia content sup-
poses challenge to recommender and search systems. Conventional recommender and 
search systems do not usually take into account the discriminative information provided 
by multimedia content, limiting themselves to the analysis of textual information. This 
is because mining multimedia data is a highly complex problem that frequently de-
mands intensive computations and large training datasets. 

On the other hand, the field of artificial vision, and specifically the sub-field of visual 
object recognition, has experienced a major breakthrough after the general adoption of 
the deep learning paradigm in recent years [10]. Deep learning models are composed 
of a previously intractable number of processing layers, which allows the models to 
learn more complex representations of the data by taking into consideration multiple 
levels of abstraction. This eventually led to a dramatic improvement in the state-of-the-
art of visual object recognition, object detection and other related domains [4]. The keys 
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to success for deep learning are the complexity of the models and the availability of 
large datasets with training data. The major drawback of deep learning techniques is 
their computational cost both in training and test phases. 

In this paper, we propose applying a state-of-the-art model in visual object recogni-
tion to the field of multimedia web mining. Specifically, we propose using a deep con-
volutional neural network (DCNN) to the task of web page categorization based on the 
available multimedia content. To overcome the problems of computational cost and the 
need for large training datasets, we propose using a technique called transfer learning, 
which makes it possible to use the knowledge gained while solving one problem to 
another different but somehow related problem. 

2 Proposed method 

In this section the proposed method is described in detail. First, the global structure and 
elements of the processing pipeline are presented, followed by a detailed description of 
each element in the chain. Our system is designed to perform the following task: given 
an URL, the system must (1) access that URL, extract all the images available in the 
web page, and filter those that do not contain discriminative information; (2) extract a 
feature descriptor from each image such that the classification problem becomes easier 
over that feature space; and (3) analyze each feature descriptor and combine the results 
to emit a prediction concerning the category of the web page. This process is schemat-
ically shown in Figure 1. 

 
Fig. 1. Steps of the proposed method 

2.1 Multimedia content extractor 

The first module of the proposed method is in charge of extracting all the images that 
are present in a given web page and filter the ones that do not contain useful information 
(i.e. advertisements, banners, etc.). To do this, the system begins by downloading the 
HTML document to which the provided URL points. Then, we use the Beautiful Soup 
library [7] to analyze the structure and the hierarchy in the document. After this, the 
web page is represented as a tree whose leaves are the elements of the document (e.g. 
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